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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide wiring structure 
in a semiconductor device that can reduce sheet 
resistance in a lower layer conductive region, can inhibit 
crease of contact resistance and junction leakage, and 
has a superior barrier property. 

SOLUTION: This wiring structure in the semiconductor 
device consists of a lower layer conductive region 18 
formed on a semiconductor substrate 10, an upper layer 
wiring layer 32 formed on an insulation layer 22B for 
covering the lower layer conductor region 18, and a 
connection hole 28 that electrically connects the lower 
layer conductive layer to the upper layer wiring layer. 
Then, at the bottom part of the connection hole 28, a 
single crystal CoSi2 layer 20 and a single crystal TiN 
layer 26 are formed from the side of the semiconductor 
substrate. 
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T i N®2 6<7tf&)£c7>§£. If75X7(:x'j3^# 

[0052] 2 ) miMI 1 ICS^TUU 

T i N« 2 6 ti^PSS 2 4 W,Sgp{Ct>^T#^f B C o S 
i 2 J12 0fc&LTV>£. CtUcttLT, %JftH2fc:& 
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^T(±. JW6AT i NBUtttSAC o S i 2 «co±(c£ 
4 i*](e 9 y?x^f> zmtb&A.x-miffil 2 8 ZBtii L 

w j txmau2 4ft*:T)\s$-'yj±&wMtimx'm 
#>&A-mmfi2 8 „ 

[00 53] [IS- 200] (10 0)£ 

^rr h y v 3 1 o±c, ftmcoxmizmn 
$ , fg^gtffij* 1 2 ayy- mkae 1 4 £jfm l . & 

UX\ LDDfifitcO^gL y— K^*- /H 660 

o^&fra. ztit><mm.3km±. mttmio [is 
-loo] tPi«tts;i:mi.. 

[0054] [IS- 2 1 0] 8«E. 7-X • KW>- 
ffl«j*^)S^T«^#:^i 8co^iSt;*$Sftc o s i 
2 if2 0$:^-r^„ .ICOIS^, ^Sfe^JlcT) [II- 

[mi^a^^] 

teffltf* : T i C 

JBJg : 3 0 0 

Mil : 0. 5 

BE^J : 6. 6 

V-f ^Oj&K'?- : 2.8 

im2mmm<7>&m 



no] t[B]tth-ri,ct^r#-g. = 

[005 5 ] [IS- 2 2 0] *-CDf&» **SAC o S i 
2 «2 060±(CJjM3 B 1 1 TiNJl4 0*»r-l>, ^60?t 
*>fc» 3fr**, HJfeCTl <?) [XS- 13 0] (c-CRHLft 

Tkar^xvsaa^w jiu&ac o s i ,/i 2 oco* 
ffitcfM^^g^ss-fLM^^^-ri,. ac. ecr 

CVDatCt-p-cm^T i NI4 OZmmfkC o S i 

2 ji2o±oD*fc:as?wt=»^4. fS.mmcr>isM^m 
[is-i 30] £oi>i&<-rz>zbizj:-o 

WbT i NJ14 OiiiiMSAC oS i Z M2 0±60 

■t h i i t i 0 T i N *>JH*MMl;£-JlffiJlfc i t 
jWS* Ll\ JjM&flT i N/14 0 60ffM#rf*£. Witf 

OToi jo o t-rs i k s . » i jsm^k 

fcUTCo S i Z M2 060*ffilCT i N60l££®fiS<;U 
»2jffl»S»fc:*JV^T. c<?5«i3b»4.*feftTiN«rdt« 
Sit*. 



T i C 
300 
70n 
: 0. 1 
V-*?0}&>\77— : 2-8 

4 0##fSAC oSij2 060±(C^$^t^ ([24 
60 (A) #51) .jus, y-hTOl4*>-t»fctt*ttft 
T i NJf 4 0A**»j*Sil4. iKratfRftttT 
l±. *^$MBR«1 260±(CHT i N«lil*j£§*l.£ 



[0056] [xe-2 30] mz. mmmico [is 

- 1 2 0] fcRMC. g9fc:tt1IKIl2 2A. 22B^m 
j£Lfc«, tmJB22A, 2 2B(=|BP»2 4S:»jftL 

(134 60 (B) #HS) , >f 5j->-aA$r=fToTS^^S- 
JgJ&U 1 05 0" Cx 5#60tt§tt^T--^Sr^d o 

[00 57] [IS- 240] HCWC. Xv? y ^S^T 
T i 7&>£>j££JS$ 3 0 nmeoTtfeS 4 2 £liDg|S2 4 £ 

■ktst&mm 2 2 b ±t:»jft l . ^x . &mrji- s ~*> 

J*X->1>yi?mtZXTMm4 2±£A 1 - 1 %S i 
6J?£ 5 0 0 n m60±JIffij|fUI4 4 £rJF2Jj£"f & . Tfl^i 
4 2 &tf±«EMUI 4 4 <m&&9¥ £ , Mllf J31T60 1 

[TifiS60ffM^fr] 
ro-fe^'X : A r = 1 0 Osccm 
vsV— : 4 kW 



1 4 /H 2 /N 2 = 2/2. 6/0. 8sccm 
' C 
n m 

x 1 0-*Pa 
kW 

1 ,/H 2 /N 2 = 2 0/2 6/8sccra 
' C 
m 

2Pa 
kW 

fi^Kffl^ : 1 5 0° C 

S. M : 0 . 4 7 P a 

y'n-tXjfX : A r =4 Osccm 

/iV— : 22. 5kW 

E£Mfflg : 5 0 0° C 

&j] : 0. 4 7 Pa 

[0058] torn, mmm 1 o [is- 150] km 

V\ ±«iBlga4 4aVTHfe«4 2SrFJtM60ffi^^- 

[0059] ( mm 3 ) nit^j 3 \mmm 2 (o^t- 

mzsm&c o S i 2 Jf 2 0 _BCJE&£ L^i. 5life« 3 \,z 

&^xi±. m&&c o s i 2 mz-£ts*wftmmcr>3Lffi 

IZT i N®$rJFML, ^60«, m*SAC o S i 2 ffl±60 
*fcyiT i N«s SiVW^gBi: LT^ffl-TSm^aT i 
NJtfcJSU T i N^60fl!l60g|I^S:K?St- h . 
[0060] [IS- 300] jfc-f, ^{4(100)$- 

ttsvun >4^#*«« 1 0 ±iz. mkcoumzm-i 

5^^iSt«^l 2.Rt^-hm&14£f&£U »: 
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V-X • KH >iSfiS*^ER|,Tif «*«JS 1 8 

o?FM^ff5. ztit><m$L3im±. mmmicD [is 
-loo] traatf ict*^**. 

[006 1] [IS- 3 1 0] V—Z • 

ffi®frt>&hTmmfam®i swricmmc o s i 

2 12 0JM«. KOIIt, IBtfflllO [18- 

i io] tmmb-$-&zt&-v*&. 

[0062] [is- 320] m*s B B H c o S i 

2 JB2 0O±(C#SSf a T i N/14 0 $r®^c-rS„ 2*;. 
JfttiAC o S i t «J^<D*!tt(C(> JUttftT i NI4 0 
A*BtfL-fh. ZntzMz. ftf. mm\<n [18- 
130] fcTi»HHLfc**r?X-?«!««:m\ m$S H B H 
CoSi 2 12 0<^li»3U«$tLfci««MfcBIS-»* 
-fl>. ECRCVDffiCCioTmjg^CoS i 2 

l20±C*|gflTiNi4 05:Ml, flHtT* fficO 



^(C^#SS B B H T i NJB4 0 ASrJBjfc-fS. ft, ^srs 
T i NSO^^mck-^Tii. JM&fbT i N14 0A 
iiffi^SW 2) ±T*^«r&x 

[0063] ^m^tm.^mmm2cr> [is- 2 2 

0] XK)h^<r?>ZtlzX^X. *^b%T i N®4 0 

**3M£.f B c o s i 2 *2 o±t,zmm.^ti. ifrt . ftsio 

«WK:t#«SAT i NJ14 0 A3&*»JKS<1&. jftfRBftc 
TXSrE|]Jirr.&C:i:iCj: OTi N^#*S^ft^ 
-*il»S**it**aaLU. TiN®40, 40A 

4. ffi. JBlBWHBWt=fev^"rCoSi 2 «2 0*<!oa 



T i c 
7 50 
0. 5 
6. 6 
2. 8 
-50 

T i C 
7 50 
70n 
0. 1 
2. 8 
-50 



l,/H 2 /N 2 = 2/2. 
' C 
n m 

XlO-'Pa 

kW 

W 



6/0. 8sccm 



4 o*<¥ttAc o s i 2 m2ocr>±i l zm^n. mnm 
miz^mte&T i n/14 0 AommztL*. 

[0 0 64] [IS-3 30]fi?)t. UyXW?^- 
-ynkVyJ^-y^-yf-f&ZtizXiT. T^Kcm 
ISftT i N«4 0 A£|&*U g£HSI5fc LTi^S^r*^ 
b b b T i N«4 0A£S-f. F^^i-yf-^^cO^S:. 

04 If t & 0 1 ^ £ 1 AT* & . 
ttffltf.* : BC I3/C l 2 = 6 0/9 0sccm 
M 1 ?— : 5 0W 
JE# : 2 P a 

[00 6 5] [IS- 34 0] act:. Ht60H<D [IS 

-1 20] tmmiz. &mztmm22A, 22bz& 

JftLfcfft. *g«*/122A, 22B^raPS5242r?g« 
U 4*X^£^T££ffiti££^j£U 1050° 
C x 5g?i0vStt^T--;US:fi ; 3 . 
[00 66] [IS-3 50] fcWC. ||J601J2<O [I 

s-2 4 0] fcin«^. z;*y?mizxTifrt>m.&m 
£ 3 o n mffyrmmA 2 £fwna52 a z&tstmm 2 2 



1 4 /H 2 /N 2 = 2 0/2 6/8sccm 
" C 
m 

2Pa 

kW 

W 

TTHSJf 4 2±CA 1 - 1 %S i IfS 5 0 0 n 

mcO±^IEi8«4 4 ZBtiL-th . -eoflL §gjfe0fl 1 tf) 
[IS-l 50] tlal^c Ui^W^-j^x^&tf 
K^^x-y^V^S-ffVK JJIffilSUB 4 4 SlTF*^ 4 

2*mm<7>wiw*?->mviti-z>. z?lx. msiz 

[0067] Jilh, *»!B^*4 Ln|dtWfed6-^*tt 

[0068 ] tmM2 2A, 2 2Bil SiOjfcBP 
SGam^h-tti^Hzi,. PSG. BSG. AsS 
PbSG. SbSG. fih\,^iS i N^c7)4tfn<0«!g 

ti. A 1 - 1%S iVmiZh. SfiA 1 . fcSV^A 1 - 
Si-Cu. Al-Cu, Al-Ge#OAl^f 
tf-i.-It^T#i.. 

[0069] HSS0y 1 (ct3{tS«gSFLoffM*&?rllSfi 
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m 2 tain Ltzmmkoftmumizmz mizzt #-c 
s*. wt>. mmmitz&wx. *i&ftTiNJi2 6£ 

i NJf 2 6±C:A 1 -1%S i*>£>jfti>JS£500 nm 

c?)±.mw.*m 3 2 £®b)«-& ztizx-o-c. ±mbmm 
nawm&mnx;*", 9 «; >-9mmzxno ztvx-z 

CVD^St LTte. ECRCVD^gliWct, 
ISCVDgf, r^xvcvDSia. IC 
P (Inductively Coupled Plasma) %F<Vy°7X-?$££M 

m\m<m&t lx . ^my^x^mmimiz ip 
[0071] nsfiw i Rvmmm 2 ct st^ l^sm* 

#*&f|C o S i 2 Jf 2 0C0S®{C#$SST i NS4 

os-^jsu ^•tirt. mn&com&izL&ts&T i N 

Jl2 6£jgf£t-Ti>J:^. 

[0072] *&Wco%mffiMi, MOSlh7yy^ 

^ccDmizitmmx'Zz. 

[0073] 

[fracas] *%B^;^^x{i, BHPgejg^msSfB 
C o S i 2 m&Bfc2tlX I ^^>T-T«#^^>— 

xw±-?&zttfTZz. ttz. mmini&Miz&mik 

[00 74] t*»t. e^it-ftK^^*SrftV\ 91* 
«g*#Mf B T i NJI0>#SHHt3OT\ JUSSJeC o S i 
jltHaT i N/fO^ffiAM^l^/VTifff fcfiWi 

[ 0 0 7 5 ] Sgld. *#*a«t*BB{i*jgac o S i , 



ftl^ i t S L . fi»r5X7K <t S S i N®££9 
ffWS t Rfijh-t & £ t tfX'* & . 
[0076] fig*. ^JSJIrfteDT i NJf 

EIMtt!M;:*JO-CI±JW6ftT i N14 0 AS-ffi«8S5t L 
[HI ] llttm <7**lll»£5*-*\ ¥i£tt£IE<0«l5t 

era— fflBtmrnx-hz. 

ib^umwm^w^mc-wmmmx'hh . 
[ii3] h2C9i#m*. ^siffij 1 

x*bt. 

[H5] ^j&fpj 1 osesaffiitsr^-r . ¥«tt£gge)g5t 

[H6] ts!*fi0ffi^®«*ffiW#XSS:iJi^Sfey>(7) 
[07] 06tg|*«*. ft*Oi!»?»«*ffi<0*xe 

a. 

10 
12 

14 y— ns® 

16 y— MM K»7 ;U 
18 TJl#*ffll« 
2 0 ^g H H B C o S i 2 m 
22 A, 2 2B 

2 4 nangp 

2 6.40 mSSfaT i NS 

28 mmii 

3 0 A'lJTl 

32. 44 imwmm 

40 A »tefiTi NS*^BJcSiE«lSK 

4 2 TflSS 
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